Treatment with small interfering RNA affects the microRNA pathway and causes unspecific defects in zebrafish embryos.
MicroRNAs (miRNAs) are generated from primary transcripts through sequential processing by two RNase III enzymes, Drosha and Dicer, in association with other proteins. This maturation is essential for their function as post-transcriptional regulators. Notably, Dicer is also a component of RNA-induced silencing complexes, which incorporate either miRNA or small interfering RNA (siRNA) as guides to target specific mRNAs. In zebrafish, processed miRNAs belonging to the miR-430 family have previously been shown to promote deadenylation and degradation of maternal mRNAs during early embryogenesis. We show that injection of one-cell-stage zebrafish embryos with siRNA causes a significant reduction in the endogenous levels of processed miR-430 and other miRNAs, leading to unspecific developmental defects. Coinjection of siRNA with preprocessed miR-430 efficiently rescued development. This indicates that the abnormalities generally observed in siRNA-treated zebrafish embryos could be due to inhibition of miR-430 processing and/or activity. Our results also suggest that the miRNA pathway in mammals, under some experimental or therapeutic conditions, may be affected by siRNA.